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Abstract 
 
Transfer of information technology (IT) is becoming an increasingly important challenge for 
developing countries. IT transfer is risky and time-consuming due to the complex processes that it 
involves. Existing literature shows that few efforts have been made to understand and improve IT 
transfer and its process in the Arab countries. This paper reports on research in progress that aims to 
address that gap through empirical research in the Arab countries. The research found that six 
interacting stages provided a model within which IT transfer process can be understood: assessment 
and selection; acquisition; adaptation; absorption and assimilation; diffusion; and development. 
Based on this model, the IT transfer process can be understood by applying the Delphi method to 
identify the issues that comprise each stage of the process. Thus, a two-round Delphi-type survey was 
designed and conducted in this study to identify major issues for the successful IT transfer process in 
developing countries from the perceptions of stakeholder groups in the Arab countries. Attempts to 
map issues to a descriptive model allow discrimination between substantive issues. Structured coding, 
model approach (IT transfer process model) and synthesis procedures resulted in a master set of 10 
major issue categories, and 71 sub-issues. This paper serves to focus discussion and promote 
constructive interaction for the purpose of understanding and improving the nuances of the IT 
transfer process in developing countries in general and in the Arab countries in particular. 
 
Keywords: IT transfer process, Delphi method, Arab countries.  
 
 
1. INTRODUCTION 
 
Transfer of enabling technology is one beneficial and significant way countries can improve 
their developmental progress and achieve higher living standards. Thus, technology transfer 
has become increasingly important since successful execution of technology transfer projects 
can provide benefits to developing countries. Through the transfer of technology, developing 
countries are able to obtain access to foreign markets, improve technological capabilities, and 
develop the capacity to generate their own technology (Cohen 2004). Information technology 
(IT) is one of the most appropriate and dynamic technologies, and can play a major role in the 
process of technological development in developing countries.  
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 The transfer of IT is also becoming an increasingly significant issue nowadays. It has 
unavoidably been a new technological challenge for developing countries. Information 
technology provides a means by which countries progress and succeed in international 
economic, political, social, cultural and educational domains. IT is beneficial in improving 
productivity, efficiency and administration, and in maximising usage of limited resources 
(Al-Mabrouk & Soar 2006). It can increase capacity and decrease costs of information 
storage, processing, and communication. IT increases global connectivity, overcomes 
distance, decreases time barriers, reduces communication cost, cuts costs through automation, 
and facilitates information sharing (Nahar et al. 2006). Thus, IT transfer seeks to promote 
socio-economic growth, competitiveness, equitable distribution of goods and services, and 
access to global markets, achieve long-term growth and survival, as well as narrowing the 
gap between developed and developing countries.    
     
Yet, any transfer of technology, including IT, is complex, risky and time-consuming (Cohen 
2004; Kahen 1996b; Nahar et al. 2006). This is mostly due to the characteristics of the 
technology itself, the complex processes that are involved in its successful adoption. This 
includes the dynamism of the technology, a high need for financial, human, physical, and 
technological resources (Robinson 1988), a lack of absorptive capacity in the host country 
(Lin et al. 2004), as well as differences in languages, business practices, policies and 
regulations, economic situation, political system, and telecommunication infrastructure 
(Cohen 2004).  
 
Due to the complex process of IT transfer innovation, many developing countries have not 
been able to transfer in such IT projects, despite the existence of both need and opportunity. 
Therefore, in-depth research is required to establish a clear understanding of the process of IT 
transfer in developing countries, thereby providing the key elements and requirements for an 
effective and successful IT transfer process. Yet, the existing literature shows a paucity of 
studies in this area, with little effort being made to understand and improve IT transfer its 
process in developing countries. This paper aims to fill the existing gap in the literature. 
Therefore, we seek to assist in understanding and improving the IT transfer process in 
developing countries by posing the following key research questions: what the process for 
understanding and improving IT transfer in developing countries?; and what are the key 
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issues associated with the successful IT transfer process faced by key stakeholder groups in 
developing countries?   
 
This paper consists of six major sections. After this first introductory section, we provide 
details of a literature review on information technology transfer innovation, as well as review 
the previous models of IT transfer process in developing countries in Section 2. The IT 
transfer process model is presented and described in Section 3. The research method and 
design applied in this study is described in Section 4. The findings and discussion are 
presented in Section 5. Finally, the conclusion is outlined in Section 6. 
 
2. LITERATURE REVIEW 
 
2.1 The Concept of IT Transfer 
 
The term ‘technology transfer’ involves two complex concepts: ‘technology’ and ‘transfer’. 
In consequence, it is useful to examine existing definitions and concepts currently found in 
the literature on technology transfer. The concept of ‘technology’ refers here to comprising 
knowledge, skills, methods and procedures associated with the production of socially useful 
goods and services from products of the natural environment (Girven & Sangister 1983). On 
the other hand, the concept of ‘transfer’ in this context includes an array of activities that 
have particular reference to developing countries. However, the concept of ‘transfer’ has 
subsequently been linked with the systematically organised exchange of information between 
two enterprises generally located in different countries (Cohen 2004). For the purpose of this 
study, the concept of transfer is identified as the dynamic interchange, application and 
utilisation of technology from one geographical area to another.  
 
In order to understand and improve the IT transfer process in developing countries, we should 
essentially understand the concept of IT transfer. In this regard, Odedra (1991) defines IT 
transfer as being a problem of transfer of knowledge (or know-how) about a number of 
aspects. These include knowledge on how a particular system works, how to operate the 
system and develop its applications, how to maintain it and, if the need arises, how to 
produce the different components of a system and assemble them. In addition, Avgerou 
(1995) identifies IT transfer from the organisational perspective: IT transfer comprises the 
acquisition of hardware, software and telecommunications, the development of technical 
skills and an infrastructure for technical services, and the development of an organisational 
capacity to manage projects for the application of IT in the tasks of the organisations. We 
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define IT transfer as a dynamic process through which knowledge, skills, methods, processes, 
and technical and technological knowledge are transferred from one physical or geographical 
location to another across national borders to produce or develop new products or services.     
 
2.2 Previous Models of IT Transfer Process   
 
 
In the last century, several researchers (for example, Bar-Zakay 1972; Bradbury 1978; 
Chantramonklasri 1990; Dahlman & Westphal 1983) have studied aspects of the transfer of 
technology and its process in developing countries,. However, most of these studies did not 
use a wholistic and comprehensive approach to investigate the full spectrum of activities and 
decisions involved in the process. More recently, Al-Obaidi (1999) suggests a continuous 
five-phase model of technology transfer in developing countries, namely: search and 
identification; feasibility and selection; negotiation and contract; implementation and 
commissioning; and operation and performance evaluation. Pfleeger (1999) identified five 
key activities or phases of technology transfer process in software engineering, that is 
technology creation; technology evaluation preliminary; technology evaluation advanced; 
technology packaging and support; and technology diffusion.  
 
Nahar (2001) developed eight phases of an IT-supported technology transfer process. These 
phases are: international market research for technology; international promotion of 
technology; selection of a technology recipient; identification and selection of technology for 
transfer; negotiation and contract; handling of financial issues for technology and technical 
support; implementation and commissioning of the technology transfer project; and 
evaluation. Gilbert (1992) developed a three phase IT transfer process model consisting of 
acquisition; mutual adaptation; and initiatives. Baark and Heeks (1999) presented a five 
phase IT transfer process model based on a study of four Chinese technology projects. These 
phases are: choice of technology; purchase and installation; assimilation and use; adaptation; 
and diffusion/innovation.    
 
2.3 IT Transfer Process Framework  
 
 
The IT transfer model has been developed on the basis of literature on information 
technology, technology transfer, IT transfer, and the objectives of this study. The IT transfer 
process is a dynamic and logical structure that indicates and allows an understanding of the 
stages from assessment and selection to the development of imported IT. IT transfer is not a 
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project that someday will end but, rather, it is a way of life. In order to make the IT transfer 
process in developing countries more efficient and effective, a new approach is necessary. 
The formation of a linkage between ‘technology suppliers’ (developed countries) and 
‘technology recipients’ (developing countries) is the beginning of the process of IT transfer in 
developing countries. Six interacting stages provide a model within which the IT transfer 
process can be understood: assessment and selection; acquisition; adaptation; absorption and 
assimilation; diffusion; and development. It also includes IT transfer control system and 
feedback. The control and feedback system ensures that the procedures utilised by technology 
suppliers in transferring and employing technologies conform to their own organisational 
goals and interests, and do not impact negatively on their competitive advantage (Al-Obaidi 
1999). Clearly, the stage of control system, as a consequential procedure, follows the final 
stage of the process (that is, technology development).  Figure 1 denotes the key participants 
in the IT transfer process are the technology supplier (developed countries) and the recipient 
(developing countries) with large oval boxes. These participants require the support of IT 
technological resources that can be broadly classified as IT resources including (knowledge 
or know-how, skills, IT infrastructure, IT technical, managerial IT capabilities, technological 
hardware) and the IT technological resources such as R&D. Figure 1 also illustrates the six 
stages of an IT transfer process in developing countries (shown in the six small oval boxes), 
and their relationship to the IT transfer control system (shown in the rectangular box at the 
bottom of Figure 1). The six stages of IT transfer process in developing countries are 
described below.    
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Figure 1: The IT transfer process in Arab countries  
 
2.3.1 Assessment and Selection 
 
The assessment and selection of technology is the first stage in the process of IT transfer to 
developing countries. Technology assessment is a procedure that facilitates an understanding 
of the likely impacts of the use of new or modified technologies by an industry, municipality, 
country or society (Hay 2003). It is a typical, multi-attribute, decision-making problem that 
requires decision-makers to evaluate several related factors simultaneously (Cohen 2004). 
Assessment and selection facilitates a solid examination and analysis of any candidate 
technology which is to be transferred (Kahen 1996c). It also serves to support organisation 
strategic technology policies by organising discussions between decision-makers involved in 
 6
the process of technology assessment about possible impacts, both negative and positive 
(Schot 1992).  
 
This stage commenced with pre-assessment activities, that is, defining goals, objectives, 
outcomes, and outputs. It also considers the views of various experts such as economists, 
sociologists, politicians, agronomists, environmentalists, engineers or technologists, as well 
as planners for the analysis and evaluation of candidate information technologies for transfer. 
Furthermore, the assessment and selection stage should include the analysis of internal 
factors or issues, deciding whether to participate in the IT transfer undertaking, identifying 
local needs, interests and conditions, developing a preliminary IT transfer project proposal, 
and developing and sustaining organisational commitment. The analysis also includes a 
critique of available technology from the supplier and its critical features (i.e. complexity, 
sophistication, protection, human skills, etc). Once the decision has been taken to transfer 
particular IT, the organisation makes a preliminary IT transfer proposal, which may include a 
brief description of the IT transfer project, technical feasibility, resource requirements, etc. 
Overall, assessment and selection necessitates identifying opportunities and challenges 
involved in the successful adoption of sustainable technologies.    
 
2.3.2 Acquisition 
 
 
Technology acquisition is the second and the most important stage of the technology transfer 
process. It has been a crucial elements for technological development in every nation, 
especially in developing countries (Alp et al. 1997b, 1997a; Kondo 2005). The acquisition of 
technology transfer in developing countries focuses on how and at which level this 
technology is transferred, rather than on what technological elements must be transferred and 
why they are acquired for other countries (Cohen 2004). Acquisition is a decision process, 
encompassing negotiation to contract stage, and facilitating the process of physical transfer 
(Kahen 1996b). During the negotiations the principal parties, the technology supplier and the 
technology recipient, attempt to influence the nature of the long-term relationship in order to 
increase their relative advantage during the negotiation process (Anderson & Narus 1990). 
 
In order to conduct the negotiation effectively, it is important to develop a skilful negotiating 
team who possess multilingual abilities, experience and proficiency, discernment, the ability 
to provide cross-cultural training for team members, and the scope to conduct negotiations in 
appropriate venues. Finally, as mentioned earlier, IT transfer typically involves very high 
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risks and has a substantial failure rate. Consequently, the decisions on technology acquisition 
processes need to be well-timed to prevent lost opportunities in taking full advantage of the 
technology. The government and top management have a crucial role to play in technology 
acquisition. They must identify and recognise the need and suitability for a particular 
technology, such as IT, within the organisation (Husain & Sushil 1997).   
 
2.3.3 Adaptation 
 
 
Adaptation of technology is the principal aim of the technology transfer process. It follows 
the acquisition stage in the IT transfer process. Adaptation is a continuous process spread 
over the whole life cycle of the project operation (Cohen 2004). According to this author, 
adaptation of a new technology such as IT involves matching it with the anthropometrical 
characteristics of the technology users or human resources, including operators in the case of 
a technology process.  Similarly, Awny (2005) states that technology adaptation includes 
human resource development, logistic processes, modifications for environment adaptation, 
technical assistance, testing and commissioning, and market feedback information.  
 
IT transfer adaptation may define the effectiveness and success of any transfer. The 
effectiveness of transferred IT and its potential for capability improvement depends most 
heavily on the mode of transfer (Kahen 1996c). The role of technological R&D can also 
alleviate problems related with the external acquisition and adaptation of technology by an 
organisation.  Internal R&D involved with the IT transfer process can increase the 
effectiveness of the process. This effectiveness can be affected by a number of inter-
organisational, personal, technological, environmental and financial factors. Supportability, 
the willingness of a community to adopt new technology, is another important factor in 
achieving a successful transfer of IT and any other technology. Lack of such a willingness, 
education, and mass communication programmes, as well as government support, are 
significant concerns in any IT transfer process. 
 
The stages of IT adaptation as a dynamic process in developing countries consist of initiation, 
capacity building, risk assessments, planning and systems design, implementation, and 
monitoring and evaluation. The initiation (that is, starting and providing rationale proceeding 
with physical transfer and change) is the first step in the adaptation of a new technology. This 
followed by capacity building, which includes the provision of knowledge, skills, data, and 
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tools required for assessment. Risk assessment processes and vulnerability are critical to the 
IT transfer process (Kahen & Griffiths 1996). Kahen (1996a) found that one of the major 
factors responsible for the ineffective transfer of IT in developing countries is the absence or 
inadequacy of technological risk assessment techniques. Kahen and Griffiths (1996) state 
three major risk phases within IT: risk identification, risk assessment, and risk review. All 
these risks are involved within an IT project life-cycle (i.e. feasibility, analysis, design, 
programming, implementation, and support). The next stage is planning and systems design 
(preparation for technological change, including plans and strategies). A key element for 
effective utilisation and successful transfer is the achievement of the full potential of a new 
technology.  
 
The implementation (actual introduction of the technology in production and measures), and 
monitoring and evaluation must go hand-in-hand to obtain feedback and changes. In the 
context of adaptation, evaluation is a process for systematically and objectively determining 
the relevance, efficiency, effectiveness and impact of an adaptation process in light of its 
objectives, while monitoring is carried out only during implementation (Perez & Yoho 2003). 
In another words, monitoring and evaluation support the opportunity to review the adaptation 
process. Toward this end, it may be noted here that acquisition and adaptation stages are seen 
as sub-steps within the process of ‘IT adoption’. That is, the IT adoption process may be 
understood as an acquisition process and adaptation process as a whole.  
 
2.3.4 Absorption and Assimilation 
 
 
Absorption and assimilation processes are a critical stage in any transfer of technology. It is 
described as the recipient’s capacity to utilise the technology (such as IT) on their own, and 
may identify the effectiveness and success of any transfer (Cohen 2004). Further, transfer 
arrangements must recognise that absorption is a dynamic process. In practice, organisations 
may not assimilate and apply the external technology, such as IT, successfully without 
greater absorption capacity (Lin et al. 2004). There are two kinds of capacity in relation to 
absorption and assimilation: (1) absorption capacity is the capacity of the receiver to absorb 
technology from the sector; and (2) assimilation capacity is the capacity of the receiver to 
assimilate and then utilise the technology absorbed from the other sector.  
 
Absorption in developing countries aims to understand and absorb the concealed details of 
the technology, including the know-how and the tacit knowledge experience (Awny 2005). 
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Developing countries differ greatly from industrialised countries in their capacity for 
technological absorption, in their technological needs, and in their goals in seeking any 
technology transfer (Prased 1986). Generally, when a developing country can at least use a 
tool/product (i.e. a technology) efficiently, and support its use, it can be said that technology 
has been absorbed in that country (Kahen 1996a). The requirements of the absorption of a 
technology such as IT in developing countries refers to the following issues, namely, (1) the 
acceptance of the technology (mentally by local people, and physically within the 
environment); (2) the motivation to make it succeed (for example, where there exists a 
perceived need or benefit within the developing country, supported by appropriate 
government policy measures such as regulation and pricing to create a positive climate); and 
(3) the ability to support the technology (either a finished product and/or a production 
process) locally. Ultimately, this includes the availability of indigenous skills to adapt 
technologies to the local environment and to further develop them (Cohen 2004).  
 
The assimilation of the technology to some degree by the recipients in the developed country 
guarantees that the transfer of technology has taken place (Kanz 1980). Moreover, 
assimilation is understood as the organisation’s routines and processes that allow it to analyse, 
process, interpret and understand the technology obtained from external sources (Kim 1998; 
Szulanski 1996; Zahra & George 2002).  In this milieu, employees need to understand and 
take advantage of external sources in discovering new suppliers, new methods and IT 
techniques, and new products.  They also need to understand, interpret and assimilate these 
technology spillovers. The assimilation stage takes place using firm-specific routines. With 
the objective of building a scale to measure absorptive capacity, this assimilation phase 
should focus on knowledge assimilation of employees when meeting competitors or partners. 
 
The stages of IT absorption and assimilation as a dynamic process in developing countries 
consists of the external technology that is going to be transferred (IT sources and IT 
knowledge), the acceptance of that technology by local people and its effects within the 
environment. The second stage is the motivation to make IT succeed, including: economic 
incentive, political incentive, social pressure, and awareness. In this process, absorption 
capacity is understood as the ability to understand external information technologies and 
assimilation capacity as the ability to incorporate external information technologies. The third 
stage refers to IT infrastructure. IT infrastructure has two components: (1) a technical IT 
infrastructure and; (2) human IT infrastructure (Chen & Ching 2004). Furthermore, Duncan 
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(1995) defines the technical IT infrastructure as a set of tangible, shared, physical IT 
resources, including hardware and operating systems, network and telecommunications 
technologies, data and core software applications.  On the other hand, the human IT 
infrastructure indicates the necessary individual skills and knowledge required to develop, 
maintain, and manipulate end-users in their abilities to strengthen the technical infrastructure 
(Chen & Ching 2004).  
 
Learning mechanisms, the fifth stage of the process, is classified by Bell (1984) as (1) those 
mechanisms where learning is an acquired by-product of doing, where users learn by 
operating and changing the new technology; and (2) those mechanisms where learning relies 
on the allocation of resources.  These mechanisms are seen as system learning, where 
learning can be acquired by training, by choosing and hiring qualified personnel, or by 
seeking possible solutions through searching in published sources, among others. In brief, 
these learning mechanisms indicate technology assimilation within a constituted technology 
transfer process, which leads to technology development and and identifies the effectiveness 
and success of IT transfer.  
 
2.3.5 Diffusion  
 
Diffusion of technology is a significant stage in the process of technology transfer and 
technological change in any country. At this stage the new technology has been fully 
understood. It may be seen as the continuous process of growth of the application of a 
technology as time passes. Technological diffusion can be addressed to a complex 
phenomenon involving two simple elements: the extent of ‘use’ and the extent of ‘time’. Any 
transfer of technology or/and technological change takes time in achieving widespread use 
(Kahen 1996b). Diffusion is a set of quite heterogeneous phenomena in which the particular 
nature of a technology, its characteristics, and the circumstances in which it exists, is applied, 
and grows, and are the basic determinants of the causes, mechanisms and rates of its diffusion 
within the industrial or social system of a country (Cohen 2004).  
 
Diffusion of IT knowledge within the techno-economic and social systems of developing 
countries affects all society, industrial and service sectors. The diffusion process is related to 
the country’s characteristics. The interesting point to note here is that diffusion of a 
technology such as IT is always preceded by the diffusion of information about that 
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technology.  In addition, diffusion can be categorised into diffusion of industrial process 
innovation, diffusion in business, government and people (Kahen 1996a; Pfleeger 1999a). 
The existing literature on factors affecting the IT diffusion process in developing countries 
such as national commitment to IT development, a strong telecommunication infrastructure, 
availability of IT professionals, and a demand for IT applications (Minh & Plam 1995). R&D 
units within organisations in developing countries play a crucial role in supporting the 
diffusion process of IT transfer. R&D units must be established to facilitate the transfer of IT 
efficiently before the product or technology process has been stabilised. In Brazil, for 
example, the existence of R&D practice has provided a solid foundation in improving 
capability of IT transfer, and also in localising the related knowledge at both organisational 
and national levels (Villaschi 1994).      
 
The stages of IT diffusion as a continuous process consists of input, which includes the 
particular nature of IT, its characteristics, and the circumstances in which it exists, 
documentation and business environment. Mechanisms for IT diffusion are applied and 
grown by communication channels, vendors, and wholesalers. IT diffusion is affected by 
constraints such as time, and the social system and industrial system of the country. The 
output of technological diffusion includes technology (IT) as standard practice, adoption rate, 
imitation rate, substitution rate and evidence of effectiveness for that technology. In this 
paper, IT diffusion means the rate of adoption and rate of imitation of IT within both the 
production and consumption systems of a developing country. The integration of two 
fundamental components, integrating national development goals with IT development as the 
foundation to assist and build up the IT diffusion process, and IT supportability and 
adjustment, are seen as the protecting elements to the system. These components create a 
corresponding and interrelating operation that plays an important role in the sustainability of 
the system, as well as providing an appropriate environment that enables the system to 
maintain and progress. They also circulate a flow of up-to-date knowledge and experienced 
information within the system. 
 
2.3.6 Development 
 
 
Technology development is the last stage in the process of IT transfer in developing countries, 
which really gives evidence of the IT transfer process.  Technological development through 
the transfer of foreign technology is a part of the dynamic process of socio-economic 
 12
development in developing countries (Cohen 2004). Developing nations are striving to 
improve their socio-economic growth, productivity and effectiveness by rethinking missions, 
re-engineering processes, and implementing IT solutions. The concept of development refers 
to the organisational and human skill capacities for undertaking new technological and 
investment projects (Fontes 2001; Lewis 2000). Consequently, the receiver is capable to add, 
improve, and create new technologies (Kahen 1996d).  Technology development is seen as a 
type of and adding to that technology which is now exposed to the new environment. In other 
words, transfer of technology is a new process and is thus an innovation. The main feature of 
IT is that it is a generic technology that can be applied in many ways in different 
environments (Knol & Stroeken 2001).  
 
Innovation is generally considered to be one of the key drivers of organisational success. It is 
a term covering everything from the conception of a new device, approach, product, process 
or system to its first commercial use, and includes improvements in existing technology 
(Cohen 2004). Innovation in developed nations is a source of private profit, and then of social 
and economic growth. Thus, for developing countries to be successful in introducing 
innovations they need to have a thorough understanding of the characteristics of the 
environment and to a number of physical and non-physical constraints and other processes 
and factors influencing the decision of innovation (Kahen 1995).  In sum, innovation is 
recognised as a dynamic process that proceeds through certain stages. It can only be 
considered a success to the extent that innovation is accepted and integrated into the 
organisation (Gopalakrishnan & Damanpour 1997; Rogers 1995). Successful IT innovation 
can be interpreted in several ways. For instance, successful IT development can lead to user 
acceptance of the innovation, improved inter-organisational information sharing, 
collaboration among trading partners, and higher investment in IT for enhancing business 
process re-engineering.   
 
The stages of IT development/innovation as a continuous process consist of nine stages, 
namely: motivation towards innovation; specific conception about innovation; a formal IT 
proposal; decision, implementation of innovation; confirmation of innovation; user 
acceptance of the technology; actual use of innovation; control and evaluation. Motivation 
means the state when a firm in a developing country becomes aware of a particular 
innovation and endeavours to acquire knowledge about this innovation, and leads to 
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motivating the organisation in determining out an attitude towards its innovation (Kamal 
2006).   
 
Conception, in the second stage, refers to a plan of action that the organisation should pursue 
(Kamal 2006). Agarwal and Prasad (1998) and Davis (1989) refer to conception as perception 
towards innovation. Rogers (1995) refers to this stage as persuasion. Persuasion occurs when 
an individual (or a decision-making unit) forms a positive or negative attitude towards IT 
innovation. In the third stage, IT proposal refers to making a formal proposition for IT 
innovation process to the rest of the organisation (Becker & Whisler 1967). Proposing this is 
very critical in making IT innovation decision (Kamal 2006). At this stage, the organisation 
making decisions to develop a new technology or technologies also need to analyse their 
requirements and evaluate their technological capabilities (acquisitive, operative, adaptive, 
and innovative). Analysing the fit of technology is a significant factor for technology 
development (Dixon 1999).     
 
Decision stage is the actual stage when decision-makers take the decision to adopt or reject a 
specific technology. In this sense, adoption is a decision to make full use of an innovation as 
the best way of action suitable and available. Rejection is a decision not to adopt an 
innovation (Agarwal & Prasad 1998; Becker & Whisler 1967; Frambach & Schillewaert 
2002; Rogers 1995). Implementation is putting an innovation into use (Rogers 1995). In view 
of this, the implementation of IT is more than putting the technology to use. It can be 
understood as encompassing the whole innovation process (Furuholt & Orvik 2006). Through 
this stage, technological capability has been improved.   
 
At the confirmation of innovation stage the decision-makers seek reinforcement of the 
innovation-decision already made, or reverse a prior decision to adopt or reject the IT 
innovation if exposed to conflicting messages about the innovation (Rogers 1995). The user 
acceptance of innovation refers to actual use of IT innovation within the organisation, market 
acceptance and then utilisation/commercialisation. Actual use of innovation means 
integrating innovation technology with other IT applications (Kamal 2006).  The control and 
evaluation of new technology is a crucial and difficult task in organisation, especially in 
developing countries because of the lack of structured information (Cohen 2004). Pfleeger 
(1999a) states that organisations must evaluate the technology relative to the organisation’s 
existing technologies and processes. The control and evaluation process must consider 
progress of the IT transfer project in relation to time, cost as well as performance, and to 
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examine the positive and negative outcomes. Furthermore, it must consider both external 
opportunities and threats, and internal strengths and weaknesses for successful IT transfer 
process. 
 
3. RESEARCH METHOD AND DESIGN 
 
 
The chosen research methodology was a Delphi method. The Delphi method was developed 
at the RAND Corporation in the late 1950s as an effective means for collecting and 
synthesising expert judgments (Gordon & Pease 2006). Delphi technique is a method of 
structuring group communication in a series of rounds, in order to obtain a consensus of 
group opinion (Linstone & Turoff 1975). This method is often used to investigate, identify 
and understand the issues or factors that influence or may influence any specific issue, topic 
or problem area (MacCarthy & Atthirawong 2003; Okoli & Pawlowaki 2004).  It has proven 
a popular tool in business research for exploring, identifying and prioritising issues for 
managerial decision-making (Loo 2002).  
 
A two-round, non-anonymous, Delphi-type open survey was conducted using email with 
attached survey instruments. The study involved two survey rounds: (1) “inventory” round, 
and (2) “confirmation” round. The objective of the first round of the study was to explore and 
inventory all key issues for successful IT transfer in the Arab countries experienced to date 
from four major stakeholder groups (all highly qualified experts) who are familiar, active and 
knowledgeable on IT transfer in the Arab countries: IT practitioners, government officials, IT 
suppliers, and academics. After eliminating duplicate responses and unified terminology, a 
set of major issues were then grouped conceptually into categories. The purpose of the 
second round was to verify correctly interpreted issues and place them in an appropriate 
category and obtain comments and confirmation on the set of major issues. Figure 2 depicts 
the study design, with spheres representing main stages of activity and rectangles 
representing key inputs and outputs. 
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Figure 2: Study design  
 
4. STUDY FINDINGS AND DISCUSSION 
 
4.1 Round-One—Inventory 
  
A total of 120 survey instruments were distributed to four major stakeholder groups in the 
Arab countries. Before the survey instrument was send it out, per-tests were done for clarity 
and ease of understanding by several stakeholder in the Arab countries. There were 30 
experts in each panel or group, and the study aimed to target 18 respondents in each panel 
following the recommendations from Delphi literature (Okoli & Pawlowaki 2004; Paliwoda 
1983). A total of 75 questionnaires were returned, yielding a 63% response rate. Seventy-
three valid questionnaires were eventually obtained from the first round survey, providing a 
net response rate of 61%. Figure 3 shows the first round responses grouped by number of 
issues. Known reasons for non-respondents were: some respondents were absent from the 
organisation because they were on holiday, or on leave; other respondents did not wish to 
participate because of the time required to complete the survey instrument. 
 
In all, 410 issues were identified from the 73 respondents, or an average of 5.6 issues per 
respondent. Approximately 31% or 127 of the issues identified originated from academics.  
This is not surprising given the double role played by academics as respondents; most of 
them provided information from their academic view point as well as their consultant role. 
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Figure 3: Number of issues collected by each stakeholder groups 
 
Furthermore, their answers were more comprehensive, which gave more detailed information 
from that provided by the other respondents in the study.  From within the other stakeholder 
groups 103 of the issues identified were from IT practitioners, 96 issues were from IT 
suppliers and 84 issues were from government officials. They represent 25%, 23% and 21% 
respectively.  Figure 4 shows stakeholder groups’ involvement by IT transfer stages.  
 
 
Figure 4: Stakeholder groups’ involvement by IT transfer stages  
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4.2 Coding method and synthesis procedure  
 
 
The coding approach and synthesis are one the most appropriate methods in Delphi studies, 
due to these studies provide grouping like responses, whose meaning has to be fully 
understood behind each survey responses. The open format of the Delphi survey yielded a 
large amount of qualitative, unstructured and non-numeric data from a varied population of 
experts. Thus, the coding and synthesising of this morass of evidence into useful categories of 
impacts was a crucial and complex stage of the study. The literature suggests one approach 
for coding survey responses into categories, which is a top-down, structured coding, model 
approach (Sedera et al. 2002). The top-down, structured coding, model approach was adopted 
and applied in this study to obtain a distilled set of issues, which was then further grouped 
and categorised into the IT transfer process model. The major advantage of the structured coding 
approach is that this form employs a deductive research approach and starts with a logical model to 
categorise the responses (Sedera et al. 2002).    
 
The coding schemes were then examined and tested to map the data into the existing model 
(IT transfer process model) to provide a satisfactory level of discrimination between 
substantive issues. Table 1 shows the issue frequency being code according to the IT transfer 
innovation process stages.  
 
Table 1: Issue frequency by the stages of IT transfer process model  
 
IT transfer stages Frequency Percent 
Assessment & selection 133 33 
Acquisition 38 9 
Adaptation 50 12 
Absorption & Assimilation 68 17 
Diffusion 26 6 
Development 66 16 
Indeterminate 29 7 
 Total 410 100 
 
The ability to represent the variety of issues coding within a predefined framework is limited 
by the diversity in the framework itself. This first round of coding is the outcome of the 
survey responses, where the assessment and selection stage reached almost 33% of issues 
(133 out of 410).  The second rate was obtained by absorption and assimilation stage with 
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17% of issues. The third rate was the development stage with 16% of issues, followed by the 
adaptation and acquisition stages, which are 12% and 9% of issues respectively.  These two 
last stages are considered as sub-steps within the process of ‘adoption’.  The last percentage 
was achieved by the diffusion stage with 6% of the issues. Seven percent of the issues belong 
to the indeterminate category. 
The coding and synthesis procedure resulted in a set of 10 major issues categories (see Table 
2) with 71 sub-issues (see Appendix A). In a broad coding and synthesis of the first round 
responses, 60% of respondents identified issues concerning social and culture, 53%  
nominated economic as a major issue, 47% of individuals referred to issues in government 
policies, 41% of the stakeholders rated technological capabilities as a source of issues, 23% 
of experts referred to issues in government political stability, 21% of respondents identified 
organisational issues as inadequate to meet operational requirements, 21% related specifically 
to strategic planning, 15% of respondents identified adequate infrastructure as a major issue, 
and 12% of stakeholders referred to issues of IT suppliers.       
 
Table 2: Categorisation of issues in the set of major categories 
Issue nominated by respondents  Issues distributed by categories  
Issues Categories # % # % 
1. Social and Culture 
2. Economic 
3. Government Policies 
4. Political Stability 
5. Technological Capabilities 
6. Organisational 
7. Strategic 
8. Adequate Infrastructure 
9. IT Suppliers 
10. Geographical & Location   
44 
39 
34 
30 
17 
15 
15 
11 
9 
6 
60% 
53% 
47% 
41% 
23% 
21% 
21% 
15% 
12% 
8% 
60 
49 
51 
32 
47 
56 
29 
40 
29 
17 
15% 
12% 
12% 
8% 
11% 
14% 
7% 
10% 
7% 
4% 
Total    410 100% 
 
 
4.3 Round-Two—Confirmation  
 
 
Having rationally synthesised and logically restructured the set of issue categories and related 
sub-issues through the coding and synthesis procedure, in the “confirmation” round, the 
respondents were asked to provide comments on and confirmation of the set of major issues. 
A total of 73 round-two survey instrument were distributed to stakeholder groups who had 
responded in the round-one survey.  Although stakeholder groups were instructed that there 
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was no need to formally respond if they agreed in principle with the set of major issues, about 
five questionnaires were returned showing further comments and agreement. The comments 
on and confirmation of the issue categories from the second round survey respondents 
resulted in a minimally revised master set of 10 major issue categories, and 71 sub-issues (see 
Appendix A). Figure 5 shows the incidence of the master set of issues from the 73 
respondents across the 10 major issues categories for successful IT transfer process in Arab 
countries.   
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Figure 5: Distribution of issues across the 10 major issues categories 
  
It is noted that fifteen percent (11 issues) of all 71 master set of issues cited pertain to: social 
and culture; economic 11% (8 issues); government policies 10% (7 issues); political stability 
6% (4 issues); technological capabilities 13% (9 issues); organisational 15% (11 issues); 
strategic 10% (7 issues); adequate infrastructure 10% (7 issues); IT suppliers 6% (4 issues); 
and geographical and location 4% (3 issues).       
 
5. CONCLUSION 
 
 
This paper has presented a model for understanding and improving the IT transfer process in 
developing countries. Most organisations in developing countries have not been able to 
transfer IT projects effectively and successfully. This is mainly due to a lack of an effective 
model for successful IT transfer process in developing countries. Through following exact 
scientific methods, a model for understanding IT transfer process has been developed. The 
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model provides organisations in developing countries with a detailed picture of the stages for 
IT transfer process, so that a better understanding may be gained. Organisations are able to 
utilise the model effectively, reduce the difficulties associated with IT transfer innovation, 
enhance the chances for long-term success of the IT innovation projects and attain high 
benefits of technology transfer itself.       
 
Based on this model, a number of issues for successful IT transfer process has been identified 
applying the Delphi method. This article serves to focus discussion and promote constructive 
interaction for the purpose of understanding and improving the nuances of the IT transfer 
process in developing countries in general and in the Arab countries in particular. 
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Appendix A: Categorisation of issues and sub-issues 
 
Major Issue Sub-Issue 
Social & Culture • Encourage increased use of English language within the Arab environment to assist in adoption 
of new technologies 
• Improve individual levels of education to promote general understanding and recognition of 
the benefits of IT adoption  
• Encourage universities to adopt and maintain programs that will improve knowledge and 
adoption of contemporary technology in both current and new generations 
• Promote team work that encourages open, intensive and effective communication to build an 
environment of trust that will enhance successful IT transfer among users 
• Embrace technology transfer to improve social and individual lifestyles, without compromising 
local customs and traditions 
• Identify and evaluate individual and collective attitudes towards technology among different 
socioeconomic groups 
• Grant a higher degree of political freedom to recognised technical and technological 
professionals who can contribute to the viability of IT adoption 
• Enhance numbers of skilled academics and educators by offering higher wages and labour 
incentives to compete with international markets 
• Modify software and some of the English programmes for compatibility with Arabic language  
• Enhance technical facilities and pedagogical approaches to boost IT transfer 
• Create a relationship between university-organisation based on IT development and 
improvement 
 
Economic • Promote financial growth of individuals and organisations 
• Evaluate effectiveness and quality of candidate technology transfer 
• Develop technical skills in individuals, the labour force and organisations to achieve high 
standards in quality 
• Evaluate market needs according to available professionals who could achieve the IT transfer 
• Provide the necessary social and financial environment to further expand and develop IT 
transfer 
• Identify and evaluate individual and collective attitudes towards acceptance of technology 
among different socioeconomic groups  
• Control and satisfy the needs of users or consumers and organisations 
• Seek financial investment for new IT research and development in the Arab countries 
 
Government 
Policies 
• Develop a national strategic plan to monitor the direction of transferred technological change 
at the individual and organisation level 
• Formulate flexible government policies, with assistance from private and public corporations, 
for the selection and introduction of technology 
• Promote flexible financial and government policies that encourage individual and 
organisational learning and adoption of new technologies 
• Promote government policies to enhance management leadership in technological projects 
• Adopt and enforce government policies aligned to internationally recognised technology 
development 
• Promote government policy aligned with national and international financial systems to 
support education and adoption of technology development 
• Develop government policies and incentives for increased annual growth and income 
distribution at the local and national levels 
 
Political Stability • Develop and maintain an innovative industrial and technological climate to create social and financial 
benefits  
• Enforce national government policy that increases local development and provides financial benefits 
• Maintain political freedom and stability to foster national reputation and enhance technological investment 
and adoption 
• Identify individual characteristics and attitudes toward technology into different social classes 
 
Major Issue Sub-Issue 
Technological 
Capabilities 
• Measure attitudes towards R&D learning and commercialisation capabilities 
• Improve and share knowledge capability for sustained technology adoption 
• Create R&D incentives to individuals and organisations to improve skill levels and 
productivity and financial gains in IT acquisition and development  
• Expand innovation capability to create and carry new technologies or make radical 
modifications  
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• Establish environment wherein indigenous people are able to adopt technology on an 
individual or organisational level 
• Measure attitudes, performance and effectiveness of R&D 
• Enforce plans for improving technical conditions of production 
• Promote training courses to enhance technological knowledge required for undertaking new IT 
projects 
• Recognise previous experience with similar IT projects transferred and implemented 
 
Organisational • Initiate and promote training and financial incentives to encourage IT learning and 
implementation 
• Identify what will and will not be supported by technology suppliers in the IT transfer project 
• Make use of the consultation services concerning IT transfer and receive support for the quick 
and efficient realization of practical applications for best results 
• Identify and create a learning environment that develops the skills required to access 
information   
• Promote a work environment that encourages participation and learning by staff in meeting 
organisational objectives  
• Encourage, evaluate and reward initiatives of IT managers in generating innovative IT transfer 
policies 
• Promote high level of effective open management style to succeed in the IT transfer process  
• Recognise participation of the stakeholders in IT transfer and development  
• Increase staff awareness on role and benefits of IT to the organisation 
• Adopt and maintain an environment for improved knowledge sharing and open, effective 
communication between transferee and transferrer  
• Ensure effective control and risk management for the successful implementation of IT transfer 
 
Strategic • Formulate and develop a strategic plan that focuses on the actual IT transfer process and its 
implementation 
• Identify resource requirements and benefits expected from IT transfer project 
• Identify and appoint full-time, cooperative personnel with project experience to establish and 
implement new technology programs 
• Implement effective international and domestic coordination processes for monitoring and 
implementing technology transfer 
• Seek top-level support from technology suppliers for strategic and operational guidance 
• Incorporate flexible risk management strategies that enable successful implementation of IT 
transfer and accommodate technological change  
• Encourage government to play both leadership and supportive roles to provide a favourable 
environment for growth 
Adequate 
Infrastructure 
• Increase and accelerate the development and implementation of an appropriate framework to 
build responsive ICT and associated IT systems within the Arab countries 
• Develop safety and social work systems  
• Establish research and development centres to evaluate, promote and encourage technological 
growth and development in the Arab countries 
• Create incentive systems for innovation activities 
• Identify skills and availability of experienced IT staff who are capable of adopting and 
applying new knowledge 
• Assess availability of suitable equipment required for IT adoption process 
• Evaluate the availability of financial resources to enhance or build organisational IT 
infrastructure 
Major Issue Sub-Issue 
IT Suppliers  • Identify and utilize competitive and high quality suppliers. 
• Encourage government to reward technology suppliers who engaged in favourable business 
practices 
• Develop open and effective relationships for information sharing between suppliers and 
acquirers of technology 
• Formally evaluate suppliers’ performance against organisational requirements 
 
Geographical & 
Location 
• Identify the location of competitors and suppliers 
• Consider the attitude and reaction of  local community to location to the candidate technology   
• Recognise the need to improve environment, and support that process with more technology 
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